How Far Away is the Arabian Peninsula from the Storm Caused by "Carbapenem Resistant Gram-Negative Bacilli?" by Zowawi, Hosam M. et al.
How Far Away is the Arabian Peninsula 
from the Storm Caused by “Carbapenem 
Resistant Gram-Negative Bacilli”? 
 
Hosam M. Zowawi1,2, Timothy R. Walsh1,3, Hanan H. Balkhy2, 
David L. Paterson1 
 
1The University of Queensland, UQ Centre for Clinical Research, Herston QLD 4029, 
Australia.2 Collage of Medicine, King Saud bin Abdulaziz University for Health Sciences, King 
Abdulaziz Medical City, Riyadh, Saudi Arabia.3Department of Infection, Immunity and 
Biochemistry, School of Medicine, Cardiff University, Heath Park, Cardiff, UK. 
 
Overview  
• Systematic review 
• Introduction 
• Methods  
• Current situation of carbapenem resistant Gram negative bacteria (GNB) 
• Different factors contributed in the spread of carbapenem resistant GNB 
 
Introduction  
• The Arabian Peninsula located in south-west Asia and north-east of Africa. 
• Constituent countries are Saudi Arabia, Oman, UAE, Kuwait, Qatar, Bahrain, 
and Yemen.  
• Gulf Cooperation Council (GCC), is a political and economic union of the 





• Carbapenem antimicrobials are important therapeutic option 1.  
• Carbapenem resistance among Gram-negative bacilli is increasing:  
 Klebsiella pneumoniae Carbapenemases in Europe and USA 2 
 Novel OXA enzymes 2 
 Metallo-β-Lactamases in Europe and Asia 2  
• Very limited reports from the GCC states describe the detection of the 
above enzymes. 
1. Paterson DL, at al. Clin Microbiol Rev. 2005;18(4):657-686. 
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Carbapenemases in the GCC states 
Carbapenem resistance in 1990s 




1994  UAE Clinical  E. coli, Klebsiella spp. 0 % 1 
1994 – 1995  
Kuwait 
ICU All Gram-negative  0 % 2 
Burns  
All Gram-negative 3 % 
3 
Acinetobacter spp.  0 % 
Blood from ICU Acinetobacter spp.  0 % 4 
1996 - 1997 Burns P. aeruginosa  10.4 % 5 
1995 – 1996  Saudi Arabia  ICU P. aeruginosa  14 % 6 
1998 Qatar Clinical  
E. coli and Klebsiella spp. 6 % 
7 
Acinetobacter spp.  0 % 
1. Al-Dhaheri AS, et al. Saudi Med J. 2009;30(5):618-623. 
2. Rotimi VO, et al. Diagn Microbiol Infect Dis. 1998;30(1):53-59. 
3. Mokaddas E, et al. J Chemother. 1998;10(3):208-214. 
4. Mokaddas EM, et al. J Chemother. 1999;11(2):93-96. 
5. Jamal WY, et al. J Hosp Infect. 1999;43(1):49-56. 
6. Eltahawy AT. J Chemother. 1997;9(6):403-410. 
7. El Shafie S, et al. QMJ. 2005;14(1). 
 
Carbapenem resistance in 2000s 




2005  UAE Clinical  E. coli and Klebsiella spp.  36 & 30 % 1 
2006  Kuwait Clinical  Acinetobacter spp.  25.2 % 2 
2004 – 2007  Oman Blood 
E. coli and Klebsiella spp 17.1 & 14.3 %  
3  
P. aeruginosa  63.3 % 
2007 – 2008  Qatar Blood  
A. baumannii 41.5 % 
4 
P. aeruginosa  14.3 % 
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Outbreaks caused by carbapenem 
resistant Gram-negative bacteria  
Country Outbreak N=  Ward  
Carbapenem resistant 
organism 
Mortality Ref.  
Qatar Six months 2002 21 ICU A. baumannii  ND 1 
Kuwait 2006 – 2007  24 ICU A. baumannii  16.7 % 2 
Saudi Arabia 2009 – 2010 > 20 ICU K. pneumoniae  40 % 3  
1. El Shafie SS, et al. J Hosp Infect. 2004;56(2):101-105. 
2. Jamal W, et al. J Hosp Infect. 2009;72(3):234-242. 
3. Balkhy HH, et al. Eur J Clin Microbiol Infect Dis. 13 2012. 
Different factors can contribute in the 
acquisition of ß-lactamase producers 
Suboptimal use of Antibiotics  
• Inappropriate prescription of antibiotics: 
 36.2% of patients with diarrhea in Oman have received antibiotics. However confirmed 
bacterial gastrointestinitis was confirmed in 15.2%  1. 
 Only 25% of antibiotics received patients in Doha had ‘microbiologically proven infections’ 2.  
• Over-the-counter antibiotics:  
 Only one out of 88 community pharmacists refused to sell antibiotics without prescriptions 
to patients claiming UTI 3. 
 77.6% of community pharmacies in Riyadh dispended antibiotics for viral URTI symptoms 4.  
• Antibiotics misuse in agricultural sittings (e.g. poultry plants) 5.  
1. Patel PK, et al. East Mediterr Health J.  2008;14(3):571-578.  
2. Hanssens Y, et al. Saudi Med J.  2005;26(8):1269-1276. 
3. Al-Ghamdi MS. Saudi Med J. 2001;22(12):1105-1108. 
4. Bin Abdulhak AA, et al. BMC public health. 2011;11:538. 
5. Al-Ghamdi MS, et al. Trop Med Int Health.  1999;4(4):278-283. 
Hand Hygiene Compliance (HHC) 
 
 
• In a Saudi hospital, handwashing compliance was 6.7% before patient 
contact and 23.7% after patient contact 1.  
• HHC rates of 50.3% in a Saudi hospital and 33.4% in a Kuwaiti hospital 2, 3.  
• The lowest rates of hand hygiene in one Saudi hospital was amongst 
intensivists 4.  
 
1. Basurrah MM, et al. Scand J Infect Dis. 2006;38(8):620-624. 
2. Al-Wazzan B, et al. Med Princ Pract. 2011;20(4):326-331. 
3. Bukhari SZ, et al. Saudi Med J. May 2011;32(5):515-519. 
4. Qushmaq IA, et al. Pol Arch Med Wewn.  2008;118(10):543-547. 
Muscat International Airport, Dec. 2011 
Travel  
• Foreign Workforce  
 High population of foreign workforce living in the GCC states.  
 Most NDM-1 cases in the GCC have been associated with travel 1, 2.  
• Religious Travellers 




 Hajj-related infections is well-known due to mass gathering and other reasons 4.  
 e.g. Septicaemia episodes in Makkah increased by 16.5% during Hajj 5. 
 
Adapted from: Lancet 2006;367:1008-15. 
3. Memish ZA. Euro Surveill. 2010;15(39):1967 
4. Ahmed QA, et al. Lancet.  2006;367(9515):1008-1015. 
5. Asghar AH, et al. Saudi Med J. 2006;27(3):361-367. 
1. Jamal W, et al. Int J Antimicrob Agents. 2012;39(2):183-184. 
2. Poirel L, et al. J Antimicrob Chemother.  2011;66(2):304-306.  
Environmental Contamination with 
Antibiotic Resistant Bacteria  
• Seawater and fish samples collected from Oman where sewage water is 
dumped were contaminated with antibiotic resistant enteric bacteria 
including Klebsiella spp 1. 
• Antibiotic resistant human pathogens have been isolated from the eggshells 
and oviductal fluid of green turtles in the coast of Oman. 2,3. 
• In Bahrain, it was found that sewage water discarded in gulf seawater 
contain multidrug resistant coliforms 4. 
1. Al-Bahry SN, et al. Chemosphere.  2009;77(11):1534-1539. 
2. Al-Bahry S, et al. Mar Pollut Bull.  2009;58(5):720-725. 
3. Al-Bahry SN, et al. Mar Environ Res. Mar 2011;71(2):139-144. 
4. Qureshi AA, et al. Water, Air, & Soil Pollution. 1992;61(1):47-56. 
Conclusion  
• There is an increase of carbapenem resistant GNB over the time.  
• The situation in the Gulf may be the eye of the storm ! 
• The spread of carbapenem resistant GNB in the GCC states seems to 
be multifactorial.  
• Active surveillance is needed urgently, including the capacity for 
molecular epidemiologic assessment. 
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